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Quick Reference Fact Sheet 

GOAUS 
This fact sheet summarizes pertinent considerations in the development, evaluation, and selection of remedial actions at Superfund sites with 
PCB contamination. It provides a general framework for determining cleanup levels, identifying treatment options, and assessing necessary 
management controls for residuals. It is not a strict "recipe" for taking action at PCB-contaminated sites, but it should be used as a guide for 
developing remedial actions forPCBs. Site-specific conditions may warrant departures from this basic framework. A more detailed discussion 
of these issues can be found in theGuidance on Remedial Actions for Superfund Sites with PCB Contamination, OSWER Directive No. 9355.4 
-01. 

SUPERFUND GOAL AND EXPECTATIONS 

The Superfund program goal and expectations 
for remedial actions (40CFR 300.430 (aXlXO 
and (iiiX1990)) should be considered during 
the process of developing remedial 
alternatives. EPA's goal is to select remedies 
that are protec-tive of human health and the 
environment, that maintain protection over 
time, and that minimize untreated waste. The 
Agency expects to develop appropriate 
remediaj alternatives that; 

Use treatment to address the principal 
threats at a site, wherever practicable 

Use engineering controls, such as 
containment, for waste that poses a rela

tively low long-term threat or where treatment 
is impracticable 

Use a combination of treatment and 
containment to achieve protection of human 
health and the environment as appropriate 

• Use institutional controls to supplement 
engineering controls for long-term 
management and to mitigate short-term 
impacts 

• Consider the use of innovative tech-nology 
when such technology offers the potential for 
comparable or superior treatment performance 
or implementability. 

fewer or lesser adverse impacts than other 
available approaches, or lower costs for similar 
levels ofpertbrmance than more demonstrated 
technologies 

Return usable ground waters to their 
beneficial uses whereverpracticable, within a 
timeframe that is reasonable, given the 
particular circumstances of the site 

The following sections are organized to 
follow the Superfund decision process 
from scoping through preparation of the 
ROD 

D E T E R M I N E DATA NEEDS - Consider Special Characteristics of PCBs 

Considerations to note during scoping and 
when developing potential remedial 
alternatives for PCBs, include the following: 

Applicable or relevant and appropriate 
req uirements (ARARs) for rcBs are relatively 
complexbecause PCBs are addressed by both 
TSCA and RCRj\ (and in some cases, state 
regulations). Figure 1 illustrates primary 
regulatory requirements that address PCBs. 
• PCBs encompass a class of chlorin ateti 
compounds that includes up to 209 variations 
or congeners with different physical and 
chemicalcharacteristics. PCBs were commonly 

used as mixtures called Aroclors. The most 
common Aroclors are Aroclor-1254, 
Aroclor-1260, and Aroclor-1242. 

PCBs alone are not usually very mobile. 
However, they are often found with oils, 
which may carry the PCBs in a separate phase. 
PCBs may also be carried with sod f)articulates 
to which they are sorbed. 

Although most PCBs are not very 
volatile, they are very toxic in the vapor phase. 
Consequently, air sampling and analytical 
methodologies should be selected that will 

allow for detection of low levels of PCBs. 

Certain remedial technologies will require 
specific evaluations and/or treatability 
studies. If biotreatment is considered, the 
mobility and toxicity of possible by-products 
should be assessed. If stabilization is 
considered, the volatilization of PCBs during 
and after the process should be evaluated. 
Also, the long-term efTectiveness ol 
stabilization should be evaluated carefully. If 
incineration is considered, the presence of 
volatile metals should be addressed. 
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FIgur* 1 - Primary Ragulitory R«quir«m«m«/Pollctos 
AddraMing PCBs 

RCRA 
Outlinos closur« raquirements for hazardous 
waste landfills (40 CFR 264.310) 
Establishas land disposal rastrtctions for liquid 
hazardous waste that contains PCBs at 50 ppm 
or graater or nonllquld hazardous wasta that 
contains total HOCs (Including PCBs) at concen
trations graatar than 1,000 ppm (40 CFR 268.32) 

Providas for a treatability variance (40 CFR 
268.44) that maybe used for PCBs in CERCLA 
soil and debris. (Under Superfund treatability 
variarKM guidance, PCB concentrations should 
bo reduced to .1 -10 ppm for Initiai concentra
tions (4> to 100 ppm; abovelOOppm, treatment 
should achieve 9O-Q0% reduction of PCBs. con
sistent with Superfund expectations for treatment.) 

sassHBUBSsssctssr 

TSCA 
Regulates PCBs at conoentrations of 50 ppm or 
greater (40 CFR 761)* 
- PCB management options include: incineration 

(40 CFR 761.70), high- temperature boiler (40 
CFR 761.60), alternative technology that 
achieves a level of performance equivalent to 
incineration (40 CFR 761.60), and chemical 
waste landfill (40 CFR 761.75) 

Note: Liquid PCBs at concentrations of 500 ppm 
or greater can only tM incinerated or treated by 
using an aHarnOtive technology aqu'tvaient to in
cineration (40 CFR 761.60). Dredged material 
may also ba disposed of by a method a^roved 
by the RA (40 CFR 761.60 (a)(5)). 
Establishes a PCB spill policy (40 CFR 761.120) 
that defines the level oi cleanup ior recent smait-
volume spills. The Superfund approach is 
consistent with this policy. 

nsR IUIW(U»ll«((<MWvMJIIU.lIW(J4~UI»U{U4J..WIW«IWWJ«Ul(W 

CERCLA/NCP 
Remedial Actions Must: 
• Protect human health and the environment (121[b][1]) 
• Comply with applicable or relevant and appropriate 

requirements (ARARs) (121[dK2]) 
• Be oost-effecth/e (40 CFR 300.430) (121|;b][11) 
• Utilize permanent solutions and alternative treatment 

technologies or resource recovery technologies to the 
maximum extent practicable (40 CFR 300.430) (121[bI1]) 

iiiiHwmuawiiHaui!av^-i.jwia^^^^^^ 

CWA 
Establishes requirements and discharge limits 
for activities that affect surface water 
-> w o e for PCBs, chronic exposure through 

drfnMng water and fisfi ingestbn « 7.9 x tO'* 
ppb based on incremental increase cancer risk 
of lO* over lifetime 

- w o e for PCBs. acute toxicity to freshwaAer 
aquatic life > 2 ppb, chronic « .014 ppb 

- WQC for PCBs, acute toxicity to saltwatar 
aquatic life • 10 ppb, chronic « .03 ppb 

LtLi.L.ujjiiuuii«ii»ww»wawwLiij.iJtuULj|..jujiiW]iKikita«iiuu.wjj. 

SDWA 
• Establishes MCLs and MCLGs for drinking water 

(40 CFR 141) 
- Propoaaii MCL tor PCBs - .5 ppb 

IMCLG for PCBs . 0 ppb 

Under the TSCA anti-dilution provision (40 CFR 761. l[b)), PCBs disposed of after 1978 are treated as if they were at their original concentration. However, the 
Agency has clarified thai the anti-dilution provision is only applicable to Superfund response actions for disposa} that occitrs as part of the remedial action. 
Therefore, rcBs at Superfund sites should be evaluated based on the concentration at which they exist in the environment at the titne a response action is 
deteimined (July 1990 memorandum from Don Clay and Linda Fisher). 

ESTABLISH PRELIMINARY REMEDL4TION GOALS 

The following guidelines should be con
sidered when establishing preliminary 
remediation goals (i.e., cleanup levels) for 
soils, ground water, and sediment Exceeding 
the levels indicated does not require that 
action be taken. These levels should be. used 
to define the area over which some action 
should be considered once it has been 
determined that action is 

necessary to protect human health and the 
envirormient These goals may be refined 
throughout the Rl/FS process; final 
remediation goals are determined in the 
remedy selection. 

Soils 
The concentration of concern for PCBs (that 
defines the area to be addressed for 

soils onsite) will depend primarily on the type 
of exposure that will occur based on land 
use-current and future residential or industrial. 
Guidelines based on generic exposure 
assumptions and characteris t ics of 
Aroclor-1254 are provided in Table 1. Other 
factors that may affect these levels include tlie 
potential for PCBs to migrate to ground watei 
and to affect environmental receptors. 
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Table 1 
Recommended Soil Action Levels-
Analytical Starting Point 

Land Use 

Residential 
Industrial 

Concentration (ppm) 

1 
10 - 25 

The 1 ppm starling point for sites in residential 
areas reflects a protective quantifiable 
concentration. (Also, be-cause of the 
persistence and pervasive-ness of PCBs, 
PCBs will be present in backgroimd samples at 
many sites.) For sites in industrial areas, 
action levels generally should be established 
within the range of 10 to 25 ppm. The 
appropriate concentration within the range will 
depend on site-specific factors that affect the 
exposure assumptions. For example, at sites 
where exposures will be very limited or where 
noil is already covered with concrete, PCB 
concentrations near the high end of the 10-to-
25 ppm range may be protective of human 
health and the environment. 

Ground Water 
If groimd water that is, or may be, used for 
drinking water has been contaminated by 
PCBs,response actions that return the ground 
water to drinkable levels should be 
considered. Non-zero maximum contaminant 
level goals (MCLG) or maximiun contaminant 
levels (MCL) should be attained in ground 
water where relevant and appropriate. State 
drinking water standards may also be potential 

ARARs. Proposed non-zero MCLGs and 
proposed MCLs may be considered for 
contaminated ground water. The pro- posed 
MCL for PCBs is .5 ppb. Since PCBs are 
relatively immobile, their presence in the 
ground water may have been facilitated by 
solvents (e.g., oils) or by movement on 
colloidal particles. Thus, the effectiveness of 
PCB removal from ground water, i.e., ground
water extraction, may be limited. In some 
cases, an ARAR waiver for the ground water 
may be supported based on the technical im
practicability of reducing PCB concentrations 
to health-based levels in the ground water. 
Access restrictions to prevent the use of 
contaminated ground water and containment 
measures to pre- vent contamination of clean 
ground water should be considered in these 
cases. 

Sediment 
The cleanup level established for PCB-
contaminated sediment may be based on 
direct-contact threats (if the surface water is 
used for swimming) or on exposure as
sumptions specific to the site (e.g., drink- ing 
water supplies). More often, the impact of 
PCBs on aquatic lifeandconsumersof aquatic 
hfe will determine the 

Table 2 - Sediment Cleanup Levels 

cleanup level. Interim sediment quality criteria 
(SQC) have been developed for several non-
ionic organic chemicals, in- eluding PCBs and 
may be considered in establishing remediation 
goals for PCB- contaminated sediments. The 
method used to estimate these values is called 
the equilibriiun partitioning approach. It is 
based on the assumptions that; (1) the 
biologically available dissolved concen
tration of a chemical in interstitial water is 
controlled by partitioning between sediment 
and waterphases that can be estimated based 
on organic carbon parti- tion coefficients; (2 '• 
the toxicity of a chemical to, and 
bioaccumulation by, benthic organisms is 
correlated with the bioavailable concentration 
of the chemi- cal in pore water; and (3) the 
ambient aquatic life water quaUfy criteria 
(WQC) concentrations are appropriate for the 
protection of benthic communities and then 
uses. Table 2 presents the sediment qualit> 
criteria and derived PCB sediment 
concentrations based on the SQC for 
freshwater and saltwater environments and 
two organic carbon (OC) concentrations. 
These criteria are to be considered in 
establishing remediation goals for con
taminated sediments. 

Aquatic Environnwnt 

Freshwater Saltwater 

Sediment Quality CrHaria (SQC) IS 33 
(Conoentratfona expraased aa ug/g of •edfment) 
O C E 1 0 % 1.90 3 J 0 

OC c 1% 0.19 0.33 

DEVELOP REMEDIAL ALTERNATIVES 

The potential response options at any site 
range from cleaning up the site to levels that 
would allow it to be used without restrictions 
to closing the site with full containment of the 
wastes. Figure 2 illustrates the process for 
developing alternatives for a PCB-
contaminated site. 

Primary Alternatives 
It is the expectation of the Supert'und program 
that the primary alternatives for a site will 
involve treatment of the principal threats and 
containment of the remaining low le\el 
material. F'or residential sites, principal threats 
will generally include soils contaminated at 
concentrations greater than 100 ppm PCBs. 
For industrial sites, principal threats will 
include soils contaminated at concentrations 

greater than or equal to 500 ppm PCBs. 

Treatmait Options 
Liquid and highly concentrated PCBs 
constituting the principal threats at the site 
should be addressed through treatment. 
Treatment options that are currently available 
or are being tested include incineration, 
solvent washing, KPEG (chemical 
dechlorination), biological treatment, and 
solidification. Compliance with TSCA ARARs 
requires that PCBs, at greater than 50ppm, be 
incinerated, treated by an equivalent method, 
or disposed of in a chemical waste landfill. 
Equivalence to incineration is demonstrated 
when treatment residues contain <2 ppm PCB. 
If treatment is not equivalent to incineration. 

compliance with TSCA ARARs must be 
achieved by implementing long-term 
management controls consistent with tht 
chemical waste landfill requirements. (Liquid 
PCBs at concentrations greater than 500 ppm 
cannot be landfilled under TSCA.) 

Containment of Low-Threat Material 
Long-term management controls should 
generally be implemented for treatment 
residuals and other low level contaminated 
materials remaining at the site. Example 
scenarios for the use of long-term 
management controls appropriate for 
particular PCB concentrations are shown in 
Table 3. The substantive requirements of u 
chemical waste landfill specified in TSCA 
regulations (761.75 
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Exceptims 
Treatment of low-threat material may be 
warranted at sites involving: 

• Relatively small volumes of contaminated 
material 

• Sensitive environments (e.g., weflands) 
• Floodplains or other conditions that make 

containment unreliable. 
In these cases, long-term management controls 
may be reduced, as shown in Table 3, since the 
concentrations are lower. 

(b)) are indicated, along with the justification 
that should be provided when a specific 
requirement is waived under TSCA (761.75 
(cX4) (Under CERCLA on-site actions must 
meet substantive, but not procedural, 
requirements of other laws.) TSCA requires that 
PCBs that are not incinerated or treated by an 
equiv lent method be disposed of in a chemical 
waste landfill; it may be appropriate to waive 
certain landfill requirements, where treatment has 
reduced the threat posed by the material 
remaining at the site, as is indicated in Table-3. 

Figure 2 - Key Steps In the Development of Remedial Alternatives for PCB-Contaminated Superfund Sites" 

Containment of principal threats may be 
warranted at sites involving: 

• Large volumes of contaminated material for 
which treatment may not be practicable 

• PCBs mixed with other contaminants that 
make treatment impracticable 

• Highly concentrated PCBs that are difficult to 
treat because of their inaccessibility (i.e.,buried 
in a landfill) 

What is the action area 
assuming uniimitad exposure? 

XXX ContalnnMni 

Action A T M 
Bounciary 

What are principal threats to be treated? 
(PCBa at 500 ppm or greater, or more than 2 orders of ntagnitude above the action level.) 

Treat principal tttraate at least to levels that are to be contained (9048% Reducdon) 

i Exceptions: . 
1 • Larg» mmcipal landflte ! -
4 • InaooMHble Qontaminaiion ! 

How Should material remaining at tlie site be contained? 

«i 

Contain residues and 
remaining matenal 
(See Table 3) 

1 Exceptions: 
I • Small volumes 
i • S«nsibv« cxposunas ' 
i ' Unr»<iabl« oontainnnent i 

Partially Treat 

s 'O^H- jv: 

d Treat to levels requiring lewer ^ Treat to levels lor wtwch no 
i long tomi management controls f "1 tong-»rm management oontrols 
i (SeoTaWe3) t~^ | (Including aooess restrictions) are 

• l ^ - - - - , 4 i necessary 

. . . ^ A % . . .^^^<^>?.^<^..^.:;^ 

*These numbers are guidance only and should not be treated as regulations. 
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SELECTION OF REMEDY 

Criteria and Balancing 

The analyiii of remedial iltemativei for 
PCB-contaminBted Superfund litei is 
developed onthebaiii oftfic following nine 
evalualkm criteria provided in Ae NCP 
(300.430[e][a][iii]i300.430[fl[i][i]). 
Considerationi tuiiqae to PCBs are noted 

ThreshoM Cri ter ia 

• Overall protectloii of humaa health 
and the eavtraDmeat Aie all pertinent 
exponre pathway! beiig addiefsed? 
Are highly concentrated PCBi being 
treated? Are remainint PCBi and 
treatment lesidiiali being piop^ily 
contained, ai outined in Table 3? 

• Compliance with ARARs. Does the 
action involve diipoid of PCBi at con-

centrationi greater Hun or equal to 30 
ppm? Ii the action coniiftent with TSCA 
treatment requiiementi? It the action 
coniiatant with chemical woite landfill 
reqoirementi, with qipropriate TSCA 
waiverf specified tor landfiDing of 
material that doeinot meet treatment re-
qturtmcnti? It a RCRA haEoidouB waste 
present? E>o CaHtomia List land dis

posal revthctions (LORs) Ipply? I« the 
action consistent widi LDRi or traat-obili^ 
variance leveli where lypiopriate? Ii 
contaminated ground wttar ttiat ii 
potentially drinkable being returned to 
Hritiifh î. levelioriisupportforatechnical 
impracticability waiver provided? 

Balancing Criteria 
• Long-term efTectlvoieu and perm
anence. Are highly concentnted PCBs 

Table 3 - Selection of Long-Term Management Controls To Be Considered for PCB*Contamlnated Sttss 

LONo^eidii MWMraatfttT OffMlCAt WASTE 

r W V t t -K 'F»« 

UniiW«Accm 

•tMT'UcdAeunt 

^mtf-<t»i*<tt»*A 

L*nawC*v*ft 

i » v r t C'fFtv'c 

l.J«HI C>C*v* 

t •iW'ft CWbr« 

Mfttiinu" 

t o * PCB CI 

[>M^an9tntVlarct'T»<»D'BW^« nnx-'t^sem 

tir*U«Scr If PCA'T.-g-afar. lo CWend SW 
I ^V I ^ and 'nctotSvootr of « pvl^cl'v* CMr̂ i »,̂  

Owgr aM .T,it*n«<rt or t pc., ir,t« cort< tr t 's in 
F /Ai'j^M^ e>r f>CB rn>yMHyi IA G W «Nt S%V 

m ^ nee rn>«r»ttii to GM *-M SVl 

D*T«nMKi'c'r* ' •nr̂ .feirTT' m»n»yip'^f ronfcw* la 

t« B^ie^r riuirvn ̂ .^av ard nwt «nfin>rvn(»: 

^ « ) C f A 'Cl fSibXf ma^nnmUr iJ t iHbm Wtf^ t ia i <n*t iOhat i t i i iv t i f i * mf\ mm»: tabs 

being treated? Are low-concentration 
PCBs being properly contaned, ai out
lined in Table 3? It fte site in a location 
tbatgeogr^ihically linuts fte long-term 
leHi^lility of containment (e.g., high 
water table, floodplsin)? 

• Radactkta of toxictfy, mobility, or 
vohnae through trsatneat !• there a 
h i ^ degree of certainty that tiie treat-
ment methods selected will achieve at 
leait a 90 peicent reduction of PCBi? 
Doei tieotment increase the volume of 
PCB*coatBninat«d material thatmustbe 
addressed either directly (e.g., lolidifi-
cation) or tfiroagh the creiiion of addi
tional waste itreami (e.g.. solvent wash
ing)?' 

• Short-term offectlveBeti. lilheihcrt-
teim inholaticii risk resulting from vola-
tilizalion of the PC Bs properly addreiied? 
What ii the relative timing of Hie differ
ent remedial oltsmativM? 

• ImpkaaoitaWll^. Doei tiie treatment 
•elected requiie constmction of a tyitem 
omile (e.g., ICPEO, lolvent washing)? 
Does the action require ntensive study to 
determine effectivenesi (e.g.. biore-
mediation)? Are permitted fitcilitisi 
available 6x Altomttives involving off-
nte treatmant or diqwid? 

* Coat 

ModifytagCrl tcrfa 

* State acceptance 

* Community acceptance 

Likely Tradeoflh Among Attemattva 
Primary tndeoffi for PCB-contaminated 
•ites will derive &om the type of treat
ment selected for the principal threat! and 
tiie determinatiQnofwhatmatstialcanbe 
reliably oontnned. Alternatives that 
require miflimil long-term management 
will often provide leis ihort-term 
efftctiveness and implementability be
came large volimies of contaminated 
material must be excavated ond treated. 
They will generally be more coidy but 
wiU provide highlong-tetmeffective-ne» 
and permanence and addeva significant 
reductions in toxicity mdvolmaethrough 
treettnent. Altemativas thit involve 
containment of luge portioni of tits 
contaniinatKl site will generally have 
towtr loog-tsim etActivenesi and per
manence uid achieve leii toxicity or 
volume reduction through treatment. 
However, they will generally be lesi 
costly, moncanly implemented, sndhave 
hitler ihott-term ett'ectiveneii. 

DOCUMENTATION 
A ROD for a PCB-oontaminated Stqier-
fund rite should include die following 
components ondar the Dotcr^cn of 
Alttmathms lertion: 

• Remediation goals defined in die FS for 
each altemative, i.e., ooncentralioni 
above which PCB-contaminatedmaterial 
will be addxeiied and concentrationi 
above i ^ c h matsrial will be treated. 

* Treatment levels to which the selected 
action will reduce PCBi before redepoi-

itbog residualf. The oonsistancy of IhsM 
levels with TS CA requirement! and other 
ARARf should be indicated. 

•Long-term management controls thatwill 
be implemented to contain or limit aoceii 
to PCBi remaining onrite. Theconsistsncy 
with RCRA closure and TSCA chemical 
waste landiill requirement! (and 
juitificaticn for appropriate TSCA 
waivers) ihould be indicated. 

NOTICE 
DsvelopmcntofthiidocunentwasfimdedbytheUnitodStates Environmental Protection 
Agency. It hai been mbjected to the Agency*! review proceii and approved for 
publication as an EPA document. 

The policies and procedures let out in this document ore intended loldy for the guidance 
of tesponse penamwl. They are not inteiuled nor can they be relied upon, to create any 
rights, substantive or proceduml, entbrceable by ai^ party in litigation with the United 
States. EPA officials may decide to ibIlowthiiguidance,or to actotvaiiancewift these 
poUcies and prooedurH based on an ondyiii of ipecific site circumstances, and to 
change them at any time widiout public notice. 
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